
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
0 

90
9 

52
7

B
1

��&�������
����
(11) EP 0 909 527 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
31.12.2008 Bulletin 2009/01

(21) Application number: 98907125.3

(22) Date of filing: 23.03.1998

(51) Int Cl.: �
H05G 1/64 (2006.01) H04N 5/32 (2006.01)

(86) International application number: 
PCT/IB1998/000426

(87) International publication number: 
WO 1998/048600 (29.10.1998 Gazette 1998/43) �

(54) X-�RAY EXAMINATION APPARATUS INCLUDING AN EXPOSURE CONTROL SYSTEM

RÖNTGENUNTERSUCHUNGSAPPARAT MIT EINER ANORDNUNG ZUR 
BELICHTUNGSSTEUERUNG

APPAREIL D’EXAMEN AUX RAYONS X COMPRENANT UN SYSTEME DE COMMANDE 
D’EXPOSITION

(84) Designated Contracting States: 
DE FR GB NL

(30) Priority: 24.04.1997 EP 97201222

(43) Date of publication of application: 
21.04.1999 Bulletin 1999/16

(73) Proprietor: Koninklijke Philips Electronics N.V. �
5621 BA Eindhoven (NL)�

(72) Inventor: KAMPS, Hubert, Anna, Jo
NL- �5656 AA Eindhoven (NL) �

(74) Representative: Damen, Daniel Martijn et al
Philips International B.V. 
Intellectual Property & Standards 
P.O. Box 220
5600 AE Eindhoven (NL)�

(56) References cited:  
EP-�A- 0 217 456 EP-�A- 0 635 804
WO-�A-�96/20579 US-�A- 4 955 043
US- �A- 5 012 504 US-�A- 5 388 138
US- �A- 5 461 658 US-�A- 5 485 501
US- �A- 5 574 764 US-�A- 5 617 462



EP 0 909 527 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

�[0001] The invention relates to an X- �ray examination
apparatus which includes an X-�ray detector for receiving
an X-�ray image and an exposure control system for ad-
justment of the X- �ray examination apparatus. The inven-
tion also relates to an X- �ray examination apparatus pro-
vided with an X- �ray detector for deriving an optical image
from an X-�ray image and an exposure control system
which is provided with a photodetector for measuring
brightness values of the optical image and is arranged
to adjust the X- �ray examination apparatus.
�[0002] An X- �ray examination apparatus of this kind is
known from United States patent US 5,461,658.
�[0003] The X-�ray examination apparatus includes an
X-�ray source for irradiating an object to be examined, for
example a patient to be radiologically examined, by
means of an X-�ray beam. Due to local differences in the
X-�ray absorptivity within the patient, an X- �ray image is
formed on an X-�ray sensitive surface of the X- �ray detec-
tor. The X-�ray detector derives an image signal from the
X-�ray image. The image signal is, for example an elec-
tronic video signal whose signal levels represent bright-
ness values of the X-�ray image. The known X- �ray exam-
ination apparatus includes an X-�ray image intensifier for
deriving an optical image from the X-�ray image. The
known X-�ray examination apparatus also includes a tel-
evision camera for deriving the electronic video signal
from the optical image. Relevant image information in
the X-�ray image has a range which is usually much small-
er than the range of the brightness values of the entire
X-�ray image. If no steps were taken, the values of the
signal level of the image signal would not be suitable for
further processing of the image signal so as to achieve
suitably visible reproduction of the image information of
the X-�ray image.
�[0004] The known X-�ray examination apparatus in-
cludes an auxiliary light detection system which acts as
an exposure control system. The auxiliary light detection
system includes a CCD sensor for locally measuring the
brightness in the optical image. The exposure control
system derives a control signal from the measured bright-
ness values, said control signal being used to adjust the
X-�ray apparatus in such a manner that an X- �ray image
of high diagnostic quality is formed and displayed, i.e.
that small details are included in the X-�ray image and
suitably visibly reproduced. The auxiliary light detection
system adjusts the X-�ray examination apparatus in such
a manner that the signal levels representing relevant im-
age information have values which are suitable for re-
producing the relevant image information with a high di-
agnostic quality. The control signal controls the intensity
and/or the energy of the X-�ray beam. The control signal
can also be used to control the amplification of the image
signal. Both steps influence the signal level of the image
signal directly or indirectly.
�[0005] The auxiliary light detection system of the
known X-�ray examination apparatus utilizes local bright-

ness values in the optical image in order to adjust, for
example, the X- �ray source, but it does not always take
into account the fact that overexposed areas of high
brightness occur in the optical image. Such overexposed
areas are caused, for example, by X-�rays which are not
or only hardly attenuated by the object to be examined,
for example a patient. These are X-�rays which have not
passed through the patient or have traversed tissue hav-
ing a low X- �ray absorptivity, for example lung tissue. Such
overexposed areas contain hardly any or even no image
information, but could have an adverse effect on the ad-
justment of the known X-�ray examination apparatus.
�[0006] US 5,574,764 describes a brightness detector,
which is used to control the x-�ray exposure and the dis-
played image level in a diagnostic x- �ray imaging system
initially.
�[0007] US 4,955,043 describes an x-�ray image inten-
sifier connected to a video chain and a processing circuit
which controls various components of the installation.
The processing circuit includes a weighting circuit which
allocates an individual weighting factor to different re-
gions of the x-�ray image.
�[0008] US 5 485,501 describes an x- �ray examination
installation including an x- �ray source for irradiating an
examination subject with x- �rays, and an automatic expo-
sure unit having a radiation detector composed of a ma-
trix of detector elements. The automatic exposure unit is
operated according to a method wherein a distribution of
the grayscale values in a test image is first calculated.
�[0009] EP 0 217 456 describes an detector array which
is used for brightness control and for adaption of the
quantities influencing the image quality, in which process
use can be made of a measured field which can be pro-
grammed to be selected, to be positioned and to be set
and in which process spatial image information can also
be used by the matrix form of the detector.
�[0010] It is an object of the invention to provide an X-
ray examination apparatus which includes an exposure
control system which is better suitable for adjusting the
X-�ray examination apparatus on the basis of relevant in-
formation in the X-�ray image.
�[0011] This object is achieved by means of an X-�ray
examination apparatus according to the invention as
claimed in claim 1.
�[0012] According to an exemplary embodiment, there
is provided
an arithmetic unit for forming a histogram of brightness
values of the X-�ray image and for deriving an image com-
ponent therefrom which relates mainly to brightness val-
ues representing relevant image information, and in that
the exposure control system is arranged to adjust the X-
ray examination apparatus on the basis of the image
component.
�[0013] For separate intervals of brightness values, the
histogram contains respective numbers of pixels of the
X-�ray image having a brightness value in a relevant in-
terval. An image component and a high-�brightness com-
ponent are distinguished in the histogram. The image
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component comprises mainly brightness values con-
cerning relevant image information. The high-�brightness
component comprises mainly brightness values of over-
exposed areas. The image component comprises the re-
spective numbers of pixels having a brightness value be-
low a limit value and the high-�brightness component com-
prises the respective numbers of pixels with a brightness
value above the limit value. Because the exposure con-
trol system adjusts the X- �ray examination apparatus on
the basis of the image component, it is achieved that
overexposed areas in the X-�ray image have hardly any
or no effect on the adjustment.
�[0014] The mean value of brightness values of the en-
tire X- �ray image represents a suitable limit value for dis-
tinguishing the image component and the high- bright-
ness component from one another in the histogram. It
has been found that brightness values below said mean
value relate mainly to image information.
�[0015] A preferred embodiments of an X-�ray examina-
tion apparatus is defined in claim 2 Brightness values in
a small range around the mean brightness of the image
component of the histogram constitute a comparatively
accurate estimate of the brightness values of the X-�ray
image in as far as they represent image information. Ad-
justment of the X-�ray examination apparatus on the basis
of the mean brightness of the image component and/or
brightness values near said mean brightness yields an
image signal whereby the image information can be suit-
ably visibly reproduced.
�[0016] A preferred embodiment of an X-�ray examina-
tion apparatus is defined in Claim 3. Filter and/or colli-
mator elements cause areas of low brightness in the X-
ray image. Such areas of low brightness, i.e. the masked
areas, do not contain relevant image information but can
contribute to the image component of the histogram.
When such masked areas are detected by means of the
detection system and excluded from the derivation of the
histogram, the image component will relate substantially
exclusively to relevant image information. The adverse
effects of the detected masked areas on the adjustment
of the X- �ray examination apparatus are thus avoided.
�[0017] Methods of detecting areas in the X-�ray image
which relate to filter and/or collimator elements are known
per se from European patent application EP 0 635 804
(PHQ 93.103). Steps for detecting areas in the X-�ray im-
age in which filter and/or collimator elements are repro-
duced are attractive per se; they are notably independent
of the adjustment of the X-�ray examination apparatus,
for example in order to prevent reproduction of the de-
tected masked areas in the X-�ray image. A preferred em-
bodiment of an X- �ray examination apparatus is defined
in Claim 4. Areas in the X-�ray image in which a filter or
collimator element is reproduced have an edge to both
sides of which the brightness values differ significantly.
In many applications filter and/or collimator elements are
arranged to both sides of and symmetrically with respect
to the X- �ray beam. Local maximum gradients of the
brightness values with positions situated symmetrically

relative to the predetermined position, preferably the
center of the X- �ray image, often relate to such an edge
of a masked area. Therefore, notably in applications
where filter and/or collimator elements are symmetrically
arranged in the X- �ray beam, such a masked area of the
X-�ray image in which filter and/or collimator elements are
reproduced can be detected without very complex cal-
culations being required. Preferably, the brightness val-
ues of the X- �ray image are arranged in an image matrix
and local maximum gradients are derived from differenc-
es between sums of brightness values of individual col-
umns and/or rows of the image matrix.
�[0018] A preferred embodiment of an X-�ray examina-
tion apparatus is defined in Claim 5. Image information
relating to the anatomy of the patient to be examined is
distinguished from masked areas on the basis of this
comparison. Notably an X-�ray image showing filter and/or
collimator elements is distinguished from an X-�ray image
in which both legs of the patient are reproduced.
�[0019] A preferred embodiment of an X-�ray examina-
tion apparatus is defined in Claim 6. The optical image
corresponds to the X-�ray image, i.e. the brightness val-
ues of the X-�ray image correspond to the brightness val-
ues of the optical image. Consequently, adjustment of
the X-�ray examination apparatus on the basis of the his-
togram offers the same results when the histogram is
formed from brightness values of the optical image or
directly from brightness values of the X- �ray image.
�[0020] The functions of the exposure control system
in a contemporary X-�ray examination apparatus are pref-
erably executed by means of a suitably programmed
computer or a special-�purpose (micro) �processor.
�[0021] These and other aspects of the invention will
be described in detail hereinafter on the basis of the fol-
lowing embodiments and with reference to the accom-
panying drawing which shows diagrammatically an X- �ray
examination apparatus in which the invention is used.
�[0022] The X-�ray examination apparatus includes an
X-�ray source 10 for irradiating an object 12 to be exam-
ined, for example a patient to be radiologically examined,
by means of an X-�ray beam 11. Due to local differences
in the X-�ray absorption within the patient an X-�ray image
is formed on an X-�ray-�sensitive surface 13 of the X-�ray
detector 1. .. The x-�ray detector derives an image signal,
e.g. an electronic videosignal, from the x-�ray image. The
X-�ray detector 1 is an image intensifier pick-�up chain
which includes an X- �ray image intensifier 14 and a tele-
vision camera 15. The X- �ray-�sensitive surface is a con-
version layer 13 of an entrance screen 16 of the X-�ray
image intensifier.
�[0023] The X-�rays incident on the entrance screen 16
are converted into blue or ultraviolet light in the conver-
sion layer 13. The entrance screen 16 includes a photo-
cathode 17 which is sensitive to the blue or ultraviolet
light of the conversion layer 13. The blue or ultraviolet
light of the conversion layer releases an electron beam
in the photocathode, said electron beam being guided to
a phosphor layer 18 on an exit window 19 by means of

3 4 



EP 0 909 527 B1

4

5

10

15

20

25

30

35

40

45

50

55

an electron optical system. The electron optical system
includes the photocathode 17, alignment electrodes 25
and an anode 26. The electron optical system images
the photocathode 17 on the phosphor layer 18 on the exit
window 19. The incident electrons produce an optical
image of, for example visible or infrared light in the phos-
phor layer 18. The television camera 15 derives an image
signal, notably an electronic video signal, from the optical
image. To this end, the television camera 15 is optically
coupled to the exit window 19 by means of a lens system
27. The optical image on the exit window is imaged on
an image sensor 51, for example a charged coupled
(CCD) image sensor, by means of the lens system and
the camera lens 50. The lens system 27 collects the light
from the exit window 19, forms a substantially parallel
light beam 38 and, in conjunction with the camera lens
50, focuses said parallel light beam on the image sensor
51. The image sensor converts the incident light into an
electric charge and derives electric voltages from said
electric charge. A variable amplifier 52 derives the elec-
tronic video signal from said electric voltages. The elec-
tronic video signal is applied to a monitor 28 or to a buffer
unit 29. The image information contained in the X-�ray
image is reproduced on the monitor 28. The image signal
stored in the buffer unit 29 can be processed at a later
stage.
�[0024] The X-�ray examination apparatus includes an
exposure control system 2 with an image detector 30
which picks up the optical image on the exit window. This
is realized, for example by guiding a sub-�beam 32 from
the light beam 38 to the image detector 30 by means of
an optical element 39 such as a splitting prism or a partly
reflective mirror.. The image detector is, for example a
charged coupled (CCD) image detector. The image de-
tector 30 derives an electronic detector signal, represent-
ing brightness values in the optical image, from the optical
image. The electronic detector signal is read from the
image detector by means of a read circuit 31 so as to be
digitized and applied to the arithmetic unit 3. The arith-
metic unit 3 derives the histogram of brightness values
in the optical image from the digital electronic detector
signal. To this end, respective numbers of signal levels
are counted in small intervals. Because the detector sig-
nal represents brightness values in the optical image and
the optical image corresponds to the X- �ray image, said
numbers of signal levels represent the numbers of pixels
in the X-�ray image with brightness values in respective
intervals.
�[0025] Via a bus 33, the histogram is applied to a fuzzy
logic unit 34 which forms a camera control signal CRS
and an X-�ray control signal XCS on the basis of the his-
togram. The fuzzy logic unit 34 applies the camera control
signal to a control terminal 54 of the amplifier 52 of the
television camera. The camera control signal adjusts the
amplifier 52 to a suitable gain so as to ensure that relevant
image information is clearly reproduced by the electronic
video signal, notably that small details of low contrast are
reproduced in a suitably visible manner. In particular such

a gain is adjusted that underexposure and overexposure
of relevant image information is avoided in the rendition
of the X-�ray image. The fuzzy logic unit 34 applies the X-
ray control signal to a high voltage supply 53. The X-�ray
control signal adjusts the intensity and the energy of the
X-�ray beam 11 in such a manner that relevant image
information in the X-�ray image is represented by bright-
ness values which can be suitably processed so as to
achieve clear reproduction of relevant image information.
�[0026] A mean value calculator 36 calculates a mean
value G1 of all or practically all signal levels in the histo-
gram. A range-�determining device 4 determines the
range R of (essentially) all signal levels in the histogram;
to this end, the range-�determining device 4 searches the
highest and lowest values of the signal levels of the his-
togram. A selection unit 5 derives the image component
of the histogram; to this end, the numbers of pixels for
which the signal level is below the mean value G1 are
selected. A counter 6 counts the number of pixels in the
image component and the number in the complete his-
togram. The counter 6 derives the part A of the pixels in
the image component from said number; A is the ratio of
the number of pixels in the image component to the
number of pixels of the complete histogram.
�[0027] The exposure control system 2 also includes a
detection system 37 for the detection of one or more ar-
eas in the X- �ray image in which collimator elements or
filter elements are reproduced. A collimator/�filter unit 41
intercepts or partly attenuates a part of the X- �ray beam
11. To this end, the collimator/ �filter unit 41 includes col-
limator elements 42 which absorb X- �rays substantially
completely and filter elements 42 which partly absorb
parts of a given energy of the X-�ray beam. Using an ad-
justing unit 43, the collimator elements 42 are arranged
in the X-�ray beam in such a manner that essentially a
part of the patient to be examined is irradiated by the X-
ray beam. The filter elements are arranged in the X-�ray
beam in such a manner that the amount of X-�rays of high
energy reaching low-�absorption parts of the patient is not
excessive.
�[0028] The data transport and the communication in
the exposure control system take place via the bus 33
and are controlled by a control unit 35.

Claims

1. An X- �ray examination apparatus, comprising:�

an X-�ray detector (1) receiving an X-�ray image,
and
an exposure control system (2) for adjustment
of the X-�ray examination apparatus,
wherein
the exposure control system comprising an
arithmetic unit (3), the arithmetic unit being
adapted
for forming a histogram of brightness values of
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the X-�ray image,
for determining the pixels having a brightness
value below the mean value (G1) of the brightnes
values of the entire said pixels representing rel-
evant image information; and thereby deriving
an image component from said histogram of
brightness values, and
wherein the exposure control system is ar-
ranged to adjust the X-�ray examination appara-
tus based on a magnitude of brightness values
of the image component.

2. X-�ray examination apparatus of claim 1,
wherein
the exposure control system is arranged to adjust
the X-�ray examination apparatus based on a mean
brightness value of the image component.

3. X-�ray examination apparatus of any of the preceding
claims, �
wherein
the exposure control system comprises a detection
system for detecting a part of low brightness of the
X-�ray image in which a filter or collimator element of
the X-�ray examination apparatus is reproduced, and
wherein the exposure control system is arranged to
adjust the X- �ray examination apparatus based on a
part of the X- �ray image which is situated outside such
a detected part.

4. X-�ray examination apparatus of claim 3,
wherein the detection system is arranged
to determine maximum gradients of brightness val-
ues, said maximum gradients of brightness values
representing local maximum variations in a prede-
termined direction in the X-�ray image,�
to determine respective relative positions of the max-
imum gradients of brightness values in the X-�ray im-
age in relation to a predetermined position in the X-
ray image, and
to derive the part of low brightness based on the
maximum gradients and their relative positions.

5. X-�ray examination apparatus of claim 4,
wherein the detection system is arranged to compare
brightness values in a part of the X-�ray image, situ-
ated between the positions of the maximum gradi-
ents of brightness values, with brightness values of
the image component of the histogram for distin-
guishing image information from said parts of low
brightness of the x-�ray image.

6. X-�ray examination apparatus of claim 1, wherein the
x-�ray detector is adapted to device an optical image
from said x-�ray image, the exposure control system
further comprising :�

a photo detector for measuring brightness val-

ues of the optical image , wherein said
arithmetic unit is adapted for forming said histo-
gram of brightness values of the optical image
and for deriving a high brightness component
and the image component from the histogram
of brightness values.

Patentansprüche

1. Röntgenuntersuchungsgerät, das Folgendes um-
fasst: �

einen Röntgendetektor (1), der ein Röntgenbild
empfängt, und
ein Belichtungssteuerungssystem (2) zum Ein-
stellen des Röntgenuntersuchungsgerätes,
wobei
das Beleuchtungssteuerungssystem eine Re-
cheneinheit (3) umfasst, die vorgehen ist,
um ein Histogramm der Helligkeitswerte des
Röntgenbildes zu bilden,
um die Pixel mit einem Helligkeitswert unter dem
Mittelwert (G1) der Helligkeitswerte der gesam-
ten genannten Pixel, die die relevante Bildinfor-
mation darstellen, zu bestimmen, und
dadurch eine Bildkomponente von dem ge-
nannten Histogramm der Helligkeitswerte abzu-
leiten, und
wobei das Belichtungssteuerungssystem vor-
gesehen ist, um das Röntgenuntersuchungsge-
rät basierend auf einer Größe der Helligkeits-
werte der Bildkomponente einzustellen.

2. Röntgenuntersuchungsgerät nach Anspruch 1,
wobei
das Belichtungssteuerungssystem vorgesehen ist,
um das Röntgenuntersuchungsgerät basierend auf
einem mittleren Helligkeitswert der Bildkomponente
einzustellen.

3. Röntgenuntersuchungsgerät nach einem der vor-
hergehenden Ansprüche,�
wobei
das Belichtungssteuerungssystem ein Detektions-
system zum Erkennen eines Teils von geringer Hel-
ligkeit des Röntgenbildes umfasst, in dem ein Filter-
oder Kollimatorelement des Röntgenuntersu-
chungsgerätes wiedergegeben wird, und wobei das
Belichtungssteuerungssystem vorgesehen ist, um
das Röntgenuntersuchungsgerät basierend auf ei-
nem Teil des Röntgenbildes anzupassen, der sich
außerhalb eines derartigen erkannten Teils befindet.

4. Röntgenuntersuchungsgerät nach Anspruch 3,
wobei das Detektionssystem vorgesehen ist,�
um die Maximalgradienten von Helligkeitswerten zu
bestimmen, wobei die genannten Maximalgradien-
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ten von Helligkeitswerten lokale maximale Schwan-
kungen in einer vorgegebenen Richtung im Rönt-
genbild darstellen,�
um jeweilige relative Positionen der Maximalgradi-
enten von Helligkeitswerten im Röntgenbild in Bezug
auf eine vorgegebene Position im Röntgenbild zu
bestimmen, und
um den Teil von geringer Helligkeit basierend auf
den Maximalgradienten und ihren relativen Positio-
nen abzuleiten.

5. Röntgenuntersuchungsgerät nach Anspruch 4,
wobei das Detektionssystem vorgesehen ist, um
Helligkeitswerte in einem Teil des Röntgenbildes,
der sich zwischen den Positionen der Maximalgra-
dienten von Helligkeitswerten befindet, mit Hellig-
keitswerten der Bildkomponente des Histogramms
zu vergleichen, um Bildinformationen von genann-
ten Teilen von geringer Helligkeit des Röntgenbildes
zu unterscheiden.

6. Röntgenuntersuchungsgerät nach Anspruch 1, wo-
bei der Röntgendetektor vorgesehen ist, um ein op-
tisches Bild von dem genannten Röntgenbild abzu-
leiten, wobei das Belichtungssteuerungssystem
weiterhin Folgendes umfasst:�

einen Photodetektor zum Messen von Hellig-
keitswerten des optischen Bildes, wobei die ge-
nannte Recheneinheit vorgesehen ist, um das
genannte Histogramm von Helligkeitswerten
des optischen Bildes zu bilden und um eine
Komponente hoher Helligkeit und die Bildkom-
ponente von dem Histogramm von Helligkeits-
werten abzuleiten.

Revendications

1. Appareil d’examen à rayons X comprenant:�

un détecteur à rayons X (1) recevant une image
à rayons X, et
un système de commande d’exposition (2) pour
l’ajustement de l’appareil d’examen à rayons X,
dans lequel
le système de commande d’exposition com-
prend une unité arithmétique (3), l’unité arithmé-
tique étant adaptée de manière à: �

former un histogramme de valeurs de lumi-
nosité de l’image à rayons X, et
déterminer les pixels ayant une valeur de
luminosité au- �dessous de la valeur moyen-
ne (G1) des valeurs de luminosité de l’image
entière à rayons X; lesdits pixels représen-
tant l’information d’image concernée, et
dériver de ce fait une composante d’image

à partir dudit histogramme de valeurs de lu-
minosité, et

dans lequel le système de commande d’exposition
est agencé de manière à ajuster l’appareil d’examen
à rayons X sur la base d’une grandeur de valeurs de
luminosité de la composante d’image.

2. Appareil d’examen à rayons X selon la revendication
1, dans lequel
le système de commande d’exposition est agencé
de manière à ajuster l’appareil d’examen à rayons
X sur la base d’une valeur de luminosité moyenne
de la composante d’image.

3. Appareil d’examen à rayons X selon l’une quelcon-
que des revendications précédentes 1 à 2, dans le-
quel
le système de commande d’exposition comprend un
système de détection pour détecter une partie de la
faible luminosité de l’image à rayons X où un filtre
ou un élément de collimateur de l’appareil d’examen
à rayons X est reproduit et où le système de com-
mande d’exposition est agencé de manière à ajuster
l’appareil d’examen à rayons X sur la base d’une
partie de l’image à rayons X qui se situe en dehors
d’une telle partie détectée.

4. Appareil d’examen à rayons X selon la revendication
3, dans lequel le système de détection est agencé
de manière à: �

déterminer des gradients maximaux de valeurs
de luminosité, lesdits gradients maximaux de
valeurs de luminosité représentant des varia-
tions maximales locales dans une direction pré-
déterminée dans l’image à rayons X,
déterminer des positions relatives respectives
des gradients maximaux de valeurs de lumino-
sité dans l’image à rayons X par rapport à une
position prédéterminée dans l’image à rayons
X, et
dériver une partie de la faible luminosité sur la
base des gradients maximaux et de leurs posi-
tions relatives.

5. Appareil d’examen à rayons X selon la revendication
4,
dans lequel le système de détection est agencé de
manière à comparer des valeurs de luminosité dans
une partie de l’image à rayons X qui se situe entre
les positions des gradients maximaux de valeurs de
luminosité, avec des valeurs de luminosité de la
composante d’image de l’histogramme pour distin-
guer l’information d’image desdites parties de faible
luminosité de l’image à rayons X.

6. Appareil d’examen à rayons X selon la revendication
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1, dans lequel le détecteur à rayons X est adapté de
manière à dériver une image optique à partir de ladite
image à rayons X, le système de commande d’ex-
position comprenant encore:�

un détecteur photoélectrique pour mesurer les
valeurs de luminosité de l’image optique où la-
dite unité arithmétique est adaptée de manière
à former ledit histogramme de valeurs de lumi-
nosité de l’image optique et à dériver une com-
posante de luminosité élevée et la composante
d’image à partir de l’histogramme de valeurs de
luminosité.

11 12 



EP 0 909 527 B1

8



EP 0 909 527 B1

9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 5461658 A [0002]
• US 5574764 A [0006]
• US 4955043 A [0007]

• US 5485501 A [0008]
• EP 0217456 A [0009]
• EP 0635804 A [0017]


	bibliography
	description
	claims
	drawings

